GTP binding leads to narrowing of the conformer population while preserving the structure of the RNA aptamer: a site-specific time-resolved fluorescence dynamics study.
In this study, we employed a combination of steady-state and time-resolved fluorescence spectroscopy and studied the site-specific dynamics in a GTP aptamer using 2-aminopurine as a fluorescent probe. We compared the dynamics of the GTP-bound aptamer with that of the free aptamer as well as when it is denatured. GTP binding leads to an overall compaction of structure in the aptamer. The general pattern of fluorescence lifetimes and correlation times scanned across several locations in the aptamer does not seem to change following GTP binding. However, a remarkable narrowing of the lifetime distribution of the aptamer ensues following its compaction by GTP binding. Interestingly, such a "conformational narrowing" is evident from the lifetime readouts of the nucleotide belonging to the stem as well as the "bulge" part of the aptamer, independent of whether it is directly interacting with GTP. Taken together, these results underscore the importance of an overall intrinsic structure associated with the free aptamer that is further modulated following GTP binding. This work provides strong support for the "conformational selection" hypothesis of ligand binding.